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Structure regulation on land uses and landscape pattern changes based on matter

element analysis in small watershed

CHEN Jun-Hua'"?, MU Chang-Long® " , CHEN Xiu-Ming’ , XIANG Cheng-Hua’, LUO Cheng-Rong’, HAN Hua-Bai’,
CHEN Guo-Xian® ,DU Yan-Jun® (1. Chengdu University of Technology, Chengdu 610059, China; 2. Sichuan Academy of Forestry , Chengdu 610081,
China ; 3. Xihua University , Chengdu 611744 , China ) . Acta Ecologica Sinica ,2006,26(7) :2093 ~ 2100.

Abstract: The agricultural land suitability assessment based on natural characteristics of land blocks is traditionally the basis of
agricultural and/or land use planning. However the assessment is static and can not incorporate potential land use changes. A
dynamic approach emerging recently, i.e., matter element based analysis, has provided an effective way for land use planning.
Taking the suitability grade of land use, assessment indicators and their characteristic values as matter elements, this paper
established a matter element analysis model for land use suitability assessment, using of sutra field, controlled field, weight value
and relating degree from field survey and expert system. This model was then applied in Yuejiagou small watershed of Langzhong
Municipality in Sichuan Province, the results show that the proportion ameng agriculture, forestry and animal husbandry is tending
to appropriateness; the economic and ecological indices of the lands has been increased from 1529.80 and 1460.94 to 1719.99

and 1758.21 respectively after regulation. The regulation also results in changes in the landscape patterns. The indices of diversity
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and evenness of landscape patterns have increased from 1.3028 and 0.6108 to 2.0920 and 0.8463 respectively, or by 60.58%
and 38.56% respectively. However, the indices of dominance and contagion have decreased from 0.6431 and 0.7467 to 0.2106
and 0.7125 respectively. It is indicated that the land use in the small watershed tends to be reasonable; the spatial distribution of
patches trends to be uniformed; patch congregation is gradually dispersed. This example has proven that the matter element
analysis approach can not only overcome the man-made influences and improve the precision, but also can implement the exact
regulation to the specific patches in the structure regulation of land use in small watershed.

Key words: human-land interaction; agro-pastoral interweaving belt; desertification; vicious circle; ecological pitfall.

AR A RS TEHTRUWEEE TN, CERRURM S LHMAEEAMIHEEAR
F. HIHIFMEHESN, SLEREERK, WLoHARENECRUBR HBOREAERHET N HA
WEFAR, ERRERTABMENTRESHKEY . st SRE B B0 b B 3R A Y
AT HARRENT LMK EAREEE TN . YT RREEEFE T 20 A 80 R HRM L HH
NERERSEBH —MBFFETE, EZEIREFRBIAINHRE. LEX, REXEMNAY TS
FESR EHREREEITINT T EHEMT HR, BT —EWRRE, B7E T 3 F BRI bR
R EREFTHRR

FXUBRBRRERN P LR E WA BT ERE/DRE G, 53 T “YIoao i s 2e /DR + s F]
BB L RRAERIRE LA X ARG LA AR AE SR B R REUR RN
AR OLHELT T M T, B —ENE S B L

1 HREHRY £1 5 RMEHH AR (1996)
mmﬁ'ﬁ]*ﬁ]—ﬂzugg%md\mﬁ’ﬁm,:F,E:& Table 1 Current situation of land use in Yuejiagou
EERFBHR/PRE, F2 105°52°30" ~ 105°54'23", 3L T H Ttem cﬂmﬁﬁiﬁﬁd use Amﬁf,‘nz) R:Efi,)
£ 31°35'00" ~ 31°36'40", &5 H 4y 3.0km® , B A ¥ 1, K Bl Paddy field 41.7 14.86
BARALI PR B MR RR N 665 6m, RABY W Clivarad TEIREY 00T 360
373.2m, A X i 35 294 .4m, WA KRB SR T #h intercropping field 8.8 6.3l
WEESE, NEH0 REBEEE,FHEE 16.6C, it Subtotal 161.5  57.56
KR 955 8mm. B T MK BORE 25 446 o2, L CEA Noroommersial
£ RRRA, M2 AR, MK 0 0 8 B ot Commenid st 004 01
B EREARBRENTERERYG. tRAIEAY 55 4735 B Protection
T, 1E2EH., HEEEUANTHARAMEBIERK # Woodland forest and fuelwood 107.37 8.1
HE, ?Hiﬁfﬂ Potection and ¢ 2, o
I SO0/ W39 & 4 P V2 B (1996) 0 R it Sl s 4o
(RDAUEDL ZX A ALEMAEGHE, KIS Sreans 3.31 1.18
ok Bk T (57.56%), B AR LR T o oo

(36.18% ) , 7K HI BT o5 Ll 4R /> (14.86% ) o Ak A #b
RE LS BIRR(41.27%) , ERFERREE, FBEUFRANE (38.26%) , 75 A5 54 B A4 bk 1@ B4R 2
(A EXBERK0.01%.2.99% ). KBEBHE 3.3’ , N E LXK EEHEKN 1.18%, HETR,ZKX
BARBBIRE, N EKBRE , FBTEREHERE AREFEKERT KEREE. RERER,
FAXEHRELURBEATLHEEHFARIES, SRR BEAAESHENRERSERX, LAEFER
FEMRlL 5 B A AR ER B A 0 e U0 40 S SE AT K U 5 B 7 K B R, STUKT + st ) S MR R 5 U BT
LA EE . MR LA B SRS R, MRE S REREMN, BAELI - M RWERS
AR b B, 2 s (UNBE) AR BT (B R W/NRE A 254 1),
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2.1 Yotk

2.1.1 YA FTHEEESE ATEYNER N, EXTHE CHEENUAF=T R=(N,c,v) 4
HBREYWEET, HHRYIT. BYELR N, FE CREEH RAIYTH=EER, NREY N FEBN5F
fE,ELA n MEE e, ¢y, e, MHENKEEy, ,0,, 0, #R,URZRRH:

N ¢ v R,

R - C; Uy _ R,
K K K

¢, v R,

X, R HIn Y, ®/iEHN R=(N,C,V),
2.1.2 ZRBEWEYTERE 4 N, MIREEY, KX TIFE ¢ BETEE v, = (a» bo) B, ERBH YITHE
AR R
No ¢ {agsbo)
R, = (N,,C,V,) = % {on>ba) (1)
K K
¢, (agnsbon)
EMHEEY N, LR NRERNEYFARNYIT R, RATED T, M v, = (a,,b,,) ATEY
TCETHIE ¢, WHANZEY KTHEMELR. TEHYTERERRN:
N, ¢ (a"l,b,ﬂ)
R, = (N,,C,V,) = @ {apba) )
K K
c, <ap,,,bp,,>
BR,XBEH (ag,bo)Cla,,b,)(i=1,2,A,n)0
2.1.3 XBEERRXBEENTE XBEEHEESYCHEEREITHE-AH YR EERWEER
B, BT HESHXBERHETHRERA RS MEBBERIHARNEREE ERL, SARKXE X, =a,

bIEBERE LR -

| X l=1b-al (3)
B S XBRXE X, =(a,b]WEER:
p(X,Xo) = [X-2(a+b)|-—2(b-a) (4)
W CBRER E(x)BIEX R
_ ,;())((,lxo) X € X
K(x) = °(X . (5)
Or2 2o X ¢ X,

e(X,X,) - o(X,X,)

KA, 0(x,2)RARE X SHERKE X, = (o, b IKER; p(2,2,)RTAE X SARKE X, = [q,, b, |HE
BoX, X, X, YEAFTIYOHEAE . SRBY IHBEEEMTRY TR EELE,

2.1.4 FMEREE REER KG)HBEERR TN ECHFSEGELENRBREE. 4 K(x)=1.00 &

RIS TR BEARE R LR HEAKR, FREHAK; S 0< K(x)<1.0 B, RTABEEM SRS

SHRERMBE, BEAK, AEERELR;Y -1.0<K(2) <08, RABIEM N RAFSHRENREKR,

BEERITENREF, BEAR, AEHKL; Y K(x)< - 10K, RRFIFMMRAFEHRENRE
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R, B XA B AR TR X R R4
2.1.5 BEYHEGEXRRENRBRERIFE HTFEY N, XTER WEAXBKEK(N,)HN:

K.(N,) = Zain(x,-) (6)

AP, K(N)ARBFFYRTESFR W%ﬁ%@gﬁ;&(&)ﬁﬁ’ﬁ§%%?§%ﬁﬂg%§§0 =1,2,
yn)ia; ASTFMRBIRHRARR, &
K, = max(k; (N,)) (j =1,2,A,n) (7)

MFEFY N, BTHER jyo

2.2 SRVLIEH R EOHE 6 AR B R B A R VR4 HE AR

2.2.1 RPN EREE WREL R A 1996 4F (R AT) .2002 4 (JA % /5 ) 1:5000 + 35 F BLR B, st T
BIYE N R E AR E R AE/PIERICE R, BB S, % Mapinfo 6.5 FHITEANEER XL, ERE
FREXBRBREE, MESHRWEARGEEMBKELR, REEE Excel 2002 H #1741+ 47 FL B WIE M
W/ E

2.2.2 BUBRDIEMEERES Y ERRNSHEEER RAREE BUNSE RUNRE BEFE%E 54
RS R VEM IR IR R TS .

3 4R59H

3.1 BERWPMRELIMAASEEEHY TN

3.1.1 PEEFFEEKERMER RESERWIHAABFTEUARREER, FEREAEXBIIERMER
ARKBER,ELWFIHEHRED, EEET 7T4FE, Hb, ERIFMEA B (0~5°.5~15°.15 ~ 25°,26 ~
35°.>35°) .6 £ (0~ 5m.6 ~ 10m.11 ~ 20m. > 21m) .+ E/Z (0 ~ 30m.31 ~ 80m. > 80m) .+ A FEEE (0~ 5m.
5~10m, > 10m) ; EEFER AL (LA L3 P8 TS LE) KIR(CEHER . EA%E BE AR .8
(B AN1T/DE WBHE .S A8 BiE),

3.1.2 tHWAAEEETFHHYTHRE REHAAE LS EE S, Ed Mapinfo 6.5 RGEF &, BT ERW/D
mE L A HRBAEEE, R 2001 F5 AEERW/IDREHTHLHBEERH, BBROOKX,4HE
KW 254 NMPIRYTRAR. W 10 S/PMEHYTRERNR .

10 ¥ E 12

L ik’ 4

E1% 15

Rys m = +E 40
T ARE 8
KR TCRE R
& PLA

3.1.3 FRMEERNWHESSMAE S VX THIEC HEBEEENTEEV, AR, KR EERT
AT C WBEBLY, &, THMERERERPIRE, XPNEERR LR J, NS s
BEEEHASNZH IBEE REE ANEE. G0, % BUE B i 5k T 5, 3% B8 451 50 3 St B
<5°,5~15°,15~25° =%, HTHAEFTEMGE— , REARELTDE (HESIFEN T HE R 1~ 100, 8B 1
ERER), UHBRARFERNSRENA B FL4HFTZMEF —EWT i, 2B A XNEREE
B CRES— AT E (1~ 100) RH2 8 (FE 2),

3.1.4 HFEEHNERIT XTFIFHEFOREHEFERS, MERIE BRI E(AHP) %, A8
FUR FHF/RIE (Delphi) s 45 & B AR (AHP)" T L% RSB HEAB N 7 TR EEMNE R 3).
3.1.5 THAFBEHYTITHERE SRS ER 7 T . 25 AAE S8 15 50 N8+ H A
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%2 FREENSHRE

Table 2 Sutra field of various factors

%R BE B B8R TE TARRE KE P}

Type Slope Slope position Step soil width Soil thickness A layer thickness of soil Waterhead Traffic

I A 80 ~ 99 60 ~ 99 11 ~ 50 81 ~ 100 10 ~ 50 75~99 40 ~99
B 60~ 79 40 ~ 59 6~10 31~80 5~10 2574 20~ 39

C 1~59 1~40 1~5 1~31 1~5 1~24 1~19

| A 60 ~ 99 60 ~ 99 11 ~ 50 81 ~ 100 10 ~ 50 50~99 10~79
B 40 ~ 59 20~ 39 6~10 31~80 510 25~49 2~9

C 1~39 1~20 1~5 1~31 1~5 1~24 1~2

m A 60 ~ 99 60 ~ 99 11 ~ 50 81 ~ 100 10 ~ 50 50~99 10~79
B 40 ~ 59 20~ 39 6~10 31~ 80 510 25 ~49 2~9

C 1~39 1~20 1~5 1~31 1~5 1~24 1~2

1\ A 40 ~ 99 1~99 3~50 31 ~ 100 5~50 25 ~49 2~50
B 3~39 60~ 79 1~3 5~31 2~35 5~24 1~2

C 1~2 1~10 1~1 1~5 1~2 1~5 1~2

\ A 40~ 99 40 ~ 99 3~20 31 ~ 100 5~50 25~49 1~2
B 20~ 39 20~ 60 1~3 5~31 2~35 5~24 1~2

C 1~19 1~10 1~1 1~5 1~2 1~5 1~2

Vi A 60 ~ 99 60 ~ 99 6 ~50 5~ 100 2~50 50~99 3~99
B 2-39 20~ 60 1~5 3~5 1~2 25~24 1~2

C 1~2 1~20 1~1 1~3 1~2 1~24 1~2

Vi A 40 ~ 99 10~99 11 ~50 5~ 100 2~50 50 ~99 70 ~99
B 2~39 5~9 1~10 3~5 1~2 25~40 30 ~ 60

C 1~2 1~4 1~1 1~3 1~2 1~24 1~29

I .7K B Paddy field, Il . £ # Dry land, Il . R Ak [B] fE# Crop-tree intercropping field, IV . 5k Woodland, V . B3t Grassland, VI . 7K 3, Streams, V[ . &
B Construction land. A. 335 B Optimum,B . ${3E H Preferable, C. A 3& B Unsuitable .

%3 SHTEAMNBE
Table 3 Weight value of various factors

LR W 1A 1R TE T ARRE K XE
Type Slope Slope position Step soil width Soil thickness A layer thickness of soil Waterhead Traffic
I 21.0 13.0 15.0 13.0 4.0 21.0 3.0
! 10.0 15.0 13.0 19.0 9.0 13.0 3.0
m 10.0 15.0 13.0 19.0 9.0 13.0 3.0
N 9.0 7.0 3.0 9.0 9.0 5.0 1.0
\s 9.0 9.0 3.0 7.0 7.0 7.0 1.0
il 9.0 7.0 5.0 3.0 3.0 21.0 1.0
VI 13.0 5.0 7.0 3.0 3.0 13.0 5.0

FIRTEBHEPE , I/NBES O K08 7 By, K AR A 1B 3R A0 45 22 9 st F) P 2 1) 504 R A SR BB . DA R st ) F 26 B O
XRTFE BZISERMMERMARBRCE T HETEREN TR HEENE SRR KA A
2 AR R SR B A F AR B R AR 4 ), RIEG) AT BB RFEEXERE  RE (7)) TR
POEE M, RETERIN K(N)ERERRNBELEEE ,ITESFRRAE 4,

3.1.6 EXWPRBLHWAALEHEE ERYTIFARNSEIM MROIR)BEEARSEERBNE
W, N KW DA L A A R SRR AR R T R MR UIKE X HEEAE R, BT
ZERABMERAEMRE ELBREEE WEE R HEM, 05— ONE) ZE M HRAITTHE
ARG LR LN, REHEBTRNYITEEAS (B~ R BB A A 23— R K] 1E 3 ; By
AR T A K 5 Bl 3P K — Bl 4 R B R B 3P AR — Bl AP B R B P AR A 5K BB AR LA RS AR
MEHAY . EREREERNEM L FAR EMAANESHREREFRERSRE, RAEGERE
ES TR, ABERLES, ARSTUEH, AEFZRRAB LA/ TAE, B FHrAmm
EMEABERLD, WL T 68.04%F 68.01% . MR K KEERHBEI,EMBHEEHERT
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mAk, MR E TFREXMAEFER, KRHE
FREm B8 K KEBAXHTERE, NWEXH
BHERBRAESHENRZLEED —ENIEM,
3.1.7 EFEW/NRE L bR P2 R s A
BESAXIHAANEASHENEFTHENITE
B 4B E T % X B R E R R B
%BE(E6), AR LUESL, AERE, KX LHAM
MEARER, S SN BHEHH AN 1460.94 &
FEAR)EH 1758.21, % T 20.35%; BFF A1
B MR B RTRY 1529.8 EFBIEE S /Y 1719.99, 4
WT 12.43%,

3.2 BRI L R R R A R AT
3.2.1 RURBRRZERSA KEXRWREREEIH
RET. NRTAUES, RUESHEHEBE(H) MR
MBS EHRB(E) 53 B AERIA 1.3028 71 0.6108
B A% SR 2.0920 F1 0.8463, 4 B T

# 26 %
®4 BERGMREREEEEMRER

Table 4 The area of land suitability in Yuejiagou(hm?)

*HY FH®Z BEHE KEHE

Type Primary use Optimum Preferable
i — 27.59 27.59
i 0.04 13.03 26.96
i 107.37 32.52 34.32
iv 8.38 21.30 25.04
v 101.51 47.39 10.41
Vi 18.28 56.54 7.73
vil 41.70 41.70 128.97
il — 21.05 —
ix 3.31 11.81 3.60
X — 7.66 15.97

A1t Total 280.59 280.59 280.59

i %2 #k Non-commercial forest, ii . B & #k Commercial forest, il .
B3 # KA Protection forest and fuelwood, IV . B 37 F§ #4 #k Protection and
timber forest, V . B2 3 Dry land, V| . R AKIB] ¥E Crop-tree intercropping field,
vil . 7K Bl Paddy field, Viil . 3 Grass land, IX . K18 Streams, X . B i% i #s

Construction land

60.58% F138.56% , B EHMEHMEER SRR EHEEERNRE(9.15%)H B L IRERT(33.05%) B/, X
BERAAREMESGER—FHEMEGENXR, FESRAFTEERBRERAHABENYRE . RRREEM
BEERSHEERTA 0.6431 1 0.7467 W B E G K 0.2106 1 0.7125, HARMNHERKNZEMAIH BT

35, R R R R B B

25 BERAMNBEELGHMBERMAEERYER
Table 5 The result of structure regulation of land use in Yuejiagou

TR AR JFE R (hm?) R E R (hm?) BHE(%) MR LE(%)
Land use type Primary area Scheming area Primary rate Scheming rate

i — 27.59 — 9.83

i 0.04 26.96 0.01 9.61

i 107.37 34.32 38.27 12.23

iv 8.38 25.04 2.99 8.92

v 101.51 32.47 36.18 11.57

vi 18.28 39.00 6.51 13.90

vii 41.70 71.70 14.86 25.55

Vil — 3.94 — 1.40

ix 3.31 10.58 1.18 3.77

X - 8.99 — 3.20

&t Total 280.59 280.59 100 100
®6 LTHWFABEEMNEAIBRNE
Table 6 The value of land use before and after regulation(0 ~ 100cm)
P ¥ A AR 375 B Indices of ecological benefit 253 25 5 B Indices of economic benefit
Type F# R Before regulation B ¥EJS After regulation B B Before regulation ¥ G After regulation

i — 275.90 — 55.18
i 0.16 107.84 0.20 134.80
iit 858.96 274.56 322.11 102.96
iv 58.66 175.28 33.52 100.16
v 101.51 32.47 609.06 194.82
vi 36.56 78.00 146.25 312.00
vii 375.30 645.30 417.00 717.00
vi - 19.70 — 7.88
Ix 29.79 95.22 1.66 5.29
X - 53.94 — 89.90
4 it Total 1460.94 1758.21 1529.8 1719.99
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3.2.2 BRMBBLAH BRWEEEHE LK 8. 27 RARREEAS
MRS ALUES, BT RN BRE R A, H Table 7 _Spatia) distrbuting of landscape pattern
MRS BT A TR T . S THREM B e o replnion Al regeatn
PG, FRT 2%, XBREN, WEKERMMT  SHERNA 13028 2,090
673%  TRSSLAMT 270% . RMBBERBN g rormn o 1o s
0.58 F7% 0.62, EAT 6.9%, LA AN $F b8  mmwame 0.6108 0.8463
FIR#TFE 2k, BIEHE RC 0.7467 0.7125
4 BiE H : Diversity indices, Hmax: Maximal diversity indices, D : Dominance
(1) BRI RRYTFRA LI oo Frromess indiees, RC:Contagion
RWHFH—TEER T, LR T 08 A ®8 RRWRR
SR Fumy 54 P10 SR, K ERKS e
DR AR IR PR 4, X AR S AT R Type Before regulation___ After regulatin
ABEIH J7 . PO Fuzay 454 VP 30 ¥ 5% R o 409 1AL ; o -
WO EEHEATE  — 5 R BB, R T B i 0.56 0.55
RV, T B AR A BB AANE R, v 131 0.32
HAROLE RO TRE IR K AR . T4 7047 y o -
HERERBRT (- o, + o), RABERT EH i 0.74 0.49
FHRE, R TEENARE L. WTANEE T M o L7
MR FE B RS B R AR R S A N y ~ 0,33

HZATNREH S ERAAEH/IER M Z M .
WE EXBEE AMETETHAAEEETFNHNY T IFHER AMUERTIENMIBPTANEENEW, T
BEXSZHETFHITBAMAE  REB T LHAMASEHIFROEE., KA DTSR LA HE
MR ESL Bk R (D) BB R A", A BRI EBRESE RO R TR (B RAR K ERL
) REE LA

QEHBE, EXW/PREM LA AETEE, RRKLASETHAE, LA AREABRET. £35
MBI E AR 1460.94 EFZFREH 1758.21, 538 T 20.35% ; 2 U B IS BN AR 1529.8 b
FEFEREH 1719.99, % T 12.43%,

REFEE , ZX W RKRRNE R RAE T BORSE, B & AR 7K 38 FR A 23 00, 5738 BESR 2 R\ 38 4K
ORI BRI, RME B N ESFIERT 60.58%.38.56% ,MILHE EEFHRBN THET.
W LA RS RS HAE TS, ERRESFRE B
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